Hypothalamic rAAV-mediated GDNF gene delivery ameliorates age-related obesity.
Intraventricular delivery of glial cell line-derived neurotrophic factor (GDNF) results in weight loss. We hypothesized that this effect of GDNF was likely mediated via its effects on dopaminergic neurons in the hypothalamus. Continuous rAAV-mediated GDNF expression in the hypothalamus of young and senescent rats resulted in weight loss compared to controls. However, GDNF-induced weight loss was unrelated to alterations in hypothalamic dopamine levels. The weight loss was associated with decreased food intake and increased energy expenditure, but these effects were not mediated by changes in hypothalamic NPY or POMC expression. Moreover, uncoupling protein 1 levels were unchanged in brown adipose tissue (BAT). The reduction in weight and adiposity were as great or greater in the aged rats even though aged rats are generally resistant to weight loss therapies. In summary, central GDNF gene delivery reduces weight and adiposity in young and aged rats through decreased food intake and increased energy expenditure. Our observations in aged rats suggest that GDNF may be especially effective in reducing obesity in aged obese rats.